Glycosaminoglycan synthesis by human keratinocytes: cell growth and medium calcium effects.
The influences of cell density, differentiation, and medium calcium levels on glycosaminoglycan biosynthesis were evaluated in cultured human epidermal keratinocytes. Following metabolic labeling with [35S]-sulfate and [3H]-glucosamine under steady state conditions in "high" medium calcium (greater than 1.0 mMol), the majority of sulfated glycosaminoglycans remained associated with the cell layers, whereas hyaluronic acid, which was present in smaller amounts than the sulfated products, was about equally distributed between the medium and the cell layers. Of the sulfated glycosaminoglycans, heparan sulfate and chondroitin 4/6-sulfate were the major species and were present in roughly comparable amounts, whereas dermatan sulfate was quantitatively the lesser of the products. The effects of "low" medium calcium (0.3 and 0.025 mM) were complex, although a consistent decrease in the incorporation of the [3H]-glucosamine precursor was found at high cell density, probably reflecting a decrease in its intracellular specific activity. In "high" calcium cultures, there was a strong inverse correlation (r = -0.92) between keratinocyte cell number and cellular production of sulfated glycosaminoglycans, whereas no such relationship was evident in cultures grown in "low" calcium medium at comparable cell density. Because keratinocyte differentiation is inhibited in the low calcium conditions, the results suggest that the decrease in production of sulfated glycosaminoglycans by confluent keratinocytes may actually correlate with differentiation rather than with cell number.